The purpose of this study is to explore the relationship between internal audit effectiveness, internal auditor's responsibility, training and fraud detection. During the last decade internal auditing has become an integral part of modern businesses since it is capable of detecting errors or offences which lead to fraud. In order to investigate the above relationship, we conducted a survey of companies listed in the Athens Stock Exchange. We used factor analysis to validate the survey instrument and to construct our variables measuring fraud detection, internal audit effectiveness, auditor responsibility and training. We used regression analysis to test for significance between the constructed variables. Our analysis shows that audit effectiveness, auditor responsibility and auditor training affect positively and significantly the detection of fraud. Our results highlight the importance of internal audit in detecting accounting fraud and the need of companies to invest on internal audit processes and training in order to achieve enhanced corporate performance. Finally, our research stresses the importance of internal audit and fraud detection for companies which operate in countries which are in a period of economic crisis.
Introduction
Worldwide, demand for fraud audit services has increased over the last years (Westhausen, 2017) . The financial crisis and instability have resulted in the increase of fraud scandals, making the use of internal auditing procedures of outmost importance for companies (Bekiaris et al., 2013) . Fraud auditing is a relatively new field, which involves extensive testing procedures of cases of economic crime such as falsifying of financial data, misappropriation of assets, investment fraud, bribery or fraudulent transfer of electronic funds. Internal audit is also an important part of modern business because it contributes to the achievement of an organization's objectives by adopting a systematic and disciplined approach to assessing and improving effective risk management, control and governance processes (El-Sayed Ebaid, 2011) . The effectiveness of internal auditing can improve from the quality of internal audit, the competence of internal audit team, the independence of internal audit and the management support (Drogalas et al., 2015) . In this context, the internal auditor is responsible for detecting financial errors and specifically by using the auditing standards (Bedard et al., 2015) . Finally, it is worth to mention that the role of internal auditor depends on his practical abilities and professional training in detecting fraud (Petrascu & Tieanu, 2014) .
Despite the importance of internal audit in fraud detection, majority of research analyzes the part of internal audit and its effectiveness, not the responsibility of the internal auditor to detect fraud. Our research is conducted in the context of Greek business. The selection of the Greece as target population for our research stems from the importance of fraud detection for the Greek economy. Greece has been in a deep recession during the last decade and there is currently a large amount of hidden financial crime and fraud which has a negative impact on the economy (Krambia- Kapardis & Papastergiou, 2016) . In this context, the aim of this study is to examine fraud detection and internal audit and namely whether it is positively influenced by internal audit effectiveness, internal auditor responsibility and internal auditor training in Greek companies. The present study also seeks to provide additional evidence comparable to the results of other research.
Our methodology involves the analysis of the above concepts through the processing of data collected with the use of survey instruments. We used factor analysis to validate the survey instrument and to construct our variables measuring fraud detection, internal audit effectiveness, auditor responsibility and training. We used regression analysis to test for significance between the constructed variables. Our results suggest that audit effectiveness, auditor responsibility and auditor training affect positively and significantly the detection of fraud in Greek companies. Overall, this paper contributes to the literature by complementing recent qualitative studies in this area that suggest the increased importance of the relationship between the internal audit function and fraud detection. The main contribution of this study is the construction of the factors that measure the variables described above the examination of their importance in the detection of fraud. The findings of the study are important from a theoretical perspective because most prior literature on aspects of internal audit function has not focused on empirical evidence regarding Greek context. Also, the findings of the study are important from a practical perspective, as they can help managers and internal auditors to improve the internal audit procedures of their companies and achieve increased detection of financial fraud.
The remainder of this paper is organized as follows: Section 2 presents the literature review and our research hypotheses. Section 3 describes the data and the methodology used in this research. Section 4 presents the empirical results of our research and section 5 the conclusions and the recommendations for future research.
Literature review

Detection of fraud and internal audit
Financial fraud has many aspects and penetrates deep into many activities, as Nardo (2011) concludes, following the investigation and analysis of the characteristics and mechanisms of the informal economy. What is important is the constant vigilance and investigation, checking all activities within an organization and taking action where misconduct is found. According to Rezaee (2005) , financial accounting fraud is a deliberate act to mislead corporate stakeholders, especially investors and creditors, by misrepresenting or omitting accounting data, which results in inaccurate financial statements. The American Institute of Certified Public Accountants, according to SAS 99 standard, regards falsification of financial statements as fraud, through the deliberate negligence or misstatement of financial accounts. Additionally, Spathis (2002) reports that in the US the greatest falsification of accounts have been recorded (in large enterprises), the term that is mainly used is fraud and interpreted as a deliberate distortion of the financial statements.
The most sensitive issue for businesses is the cost of fraud, which was studied by Button et al. (2015) in businesses in the UK. Through this research the cost subjected to the companies was assessed after the discovery of fraud by an employee or employees of the companies themselves. The costs of fraud relate to the expenses of investigating fraud, whatever other costs incurred in dealing with it, external sanctions and the new staff search. The amount is about 25,000 pounds for frauds whose value was below this amount and it seems that in general the remediation cost for the damage caused is much more than the amount stolen, which is a great detriment to the company. Based on the above, we conclude to the general assumption that fraud detection plays an important role in managing a business.
Regarding accounting misrepresentations, various methods are used which are included in the term imaginative book (creative accounting). Along those lines, creative accounting has been studied by Balaciu et al. (2014) , where they investigated the possible way in which managers can develop their relations with auditors so that they will change the accounting policy that can bring benefits to the firm. These two can collaborate so the auditors will draw attention on danger of fraud. According to the American Institute of Certified Public Accountants -AICPA, internal auditing includes the efforts, methods and measures adopted within an organization in order to secure and protect its assets, control accuracy and reliability of its accounting data, promote efficiency of its operations and encourage the maintenance of the its standard business policy.
Many companies have invested substantial funds in internal auditing during the last decade. In their article Carcello et al.(2005) show that enterprises and with a large debt have a high budget for internal auditing. Also, companies that provide financial services or utilities as well as companies with high cash flows use internal auditing processes in order to oversee the budgets and the financial transactions made within the company. Omoteso and Obalola (2014) investigated Porter's approach to the control regarding the "Audit Trinity" according to which the internal auditing, external auditing and the auditing committee in collaboration, the investigation and management of corporate fraud. They mention the relations that must exist between these three types of control so that they can support a healthy internal control system as a tool for preventing and detecting fraud. Therefore, the internal auditors protect the financial data of the enterprise, the external auditors check on companies for the protection of society and the auditing committee monitors and supervises both for their effective operation in fraud detection.
Moreover, SAS No. 82 (paragraph 3) highlights the role of auditors concerning the detection of fraud. The same model in paragraphs 4-10 underlines two main risk factors, 1) the falsification of accounts, and 2) the incorrect valuation of assets of the company (Gaganis & Zopounidis, 2008) . Finally, Krambia -Kapardis and Papastergiou (2016) , in their research of fraud in Greek companies, show that all companies, regardless of their size, have been victims of fraud, especially industrial espionage theft of cash and counterfeit cash, money laundering and theft of assets. They conclude that as the Greek crisis continues, companies need to take preventive measures against fraud through the internal auditing of their activities.
Internal auditing efficiency and detection of fraud
Detecting fraud is undoubtedly difficult, however not impossible. In their research, Lendez and Korevec (1999) point out that it is more efficient for an enterprise to effectively prevent fraud first, through management, thereby creating a positive control environment and then recruiting trusted individuals in the internal auditing department. These individuals will be trained in fraud and will implement preventive measures through various processes to help identify fraud more easily. According to Petrascu and Tamas (2013) , the role of internal control is to ensure that the company's financial data complies with the accounting principles and practices and to present an accurate, clear and complete picture of the financial statements. To ensure the above, an effective system of control should be implemented in order to identify and limit irregularities and fraud. Moreover, a healthy relationship between internal auditing, external auditing and the auditing committee can also develop an internal control system with a proper structure that helps in the suitable operation of the business and effectively contributes to the detection and management of fraud (Omoteso & Obalola, 2014) .
The positive relationship between effectiveness of internal audit and detection of fraud is also confirmed by the results of research conducted by Monisola (2013) , in which the existence of internal audit department in a business organization increases corporate control of errors, irregularities and fraud. Finally, Coram et al. (2008) find that companies with established internal audit functions detect much more acts of fraud than companies that do not have an internal audit department. Based on the above we form the following hypothesis:
H1:
There is a positive relationship between internal auditing effectiveness and fraud detection.
2.3Internal auditor responsibility and detection of fraud
According to DeZoort and Harrison (2008) detection of fraud is strongly related to the personal responsibility of the internal auditor, which includes the establishment of clear and precise audit regulations, the feeling of professional obligation and the connection the internal auditor has with the fraud event and how can his actions control it. Moreover, auditors, who are accountable of their reports, present a higher degree of detection responsibility than anonymous auditors. In another study, Balaciu et al. (2012) in investigating the behavior of auditors regarding creative accounting practices on affecting the financial assets, they find that the main objective of the auditors is not only to find frauds and errors but to evaluate the efficiency of the internal auditing and making recommendations that aim to prevent and track fraud and errors.
The effect of internal audit effectiveness, auditor responsibility and training in fraud detection
Vanasco (1998) investigated how of fraud is dealt with by the internal auditor. He examines several cases of fraud and the impact of management and fraud on the various business areas such as insurance, banking, health care, and construction, as well as the role of management, boards of directors, auditing committees, auditors and their responsibility to prevent fraud. According to the above research, when the internal auditor becomes aware of fraud he should collect the necessary information to identify the conditions and parameters under which the fraud has occurred so that he can gain a complete picture of the incident. A similar research by Hillison et al. (1999) , reports that the internal auditor is the main line of an antifraud defense. In this article, the writers identify the risks of fraud and the signs that internal auditors have to recognize. Assistance to internal auditors may be provided by external auditors who can help in fraud prevention, deterrence, detection, and reporting, but as it is shown on the above research the external auditor identifies only 5% of the frauds. For this reason, the internal auditor should: assess the auditing framework, identify fraud indications and identify weaknesses that could facilitate fraud, recommend investigations and audits and communicate the audit results to members of administration. Building on the above we formulate the following hypothesis:
H2:
There is a positive relationship between internal auditor responsibility and fraud detection.
Internal auditor training and detection of fraud
In order for internal auditing to be efficient, it requires the continuous training of the internal auditors. The internal auditor is a person with know-how, high level of knowledge, skills and abilities, and by following international auditing standards, ensures more effective control (McKee, 2006) . The detection of fraud is difficult and one reason why internal auditors find it difficult to trace and detect irregularities is because they do not have enough experience in identifying falsified financial data (Hammersley et al., 2011) . Fraud training involves simulation of fraud cases which helps internal auditors gain significant experience (Bierstaker et al.,2012) , increase their performance and improve their ability to detect evidence that indicate fraud.
In their research on the current control practices of copying with employee fraud and business risk, Zanzig & Flesher (2011) compared the fraud detection conditions of US and Canadian firms to the desirable conditions in relation to fraud risk management training, understanding of fraud management procedures, recognition of key fraud indicators and incentives for reporting fraud. They conclude that training employees to manage fraud risk is the most important business practice that needs to be improved. Finally, Bierstaker et al. (2012) examined the impact of auditor training on detecting fraud. A comparative survey was conducted, with auditors attending courses focusing solely on fraud detection, and the other auditors attending general courses on internal auditing. After examining the auditors participating in the courses, they found that auditors who attended the courses on fraud were more likely to detect it in contrast to those who attended more general auditing course. According to the above we formulate the following hypothesis.
H3:
There is a positive relationship between internal auditor training and fraud detection.
Methodology
The aim of this research is to examine the relationship between fraud detection, internal audit effectiveness, internal auditor responsibility and internal auditor training. Internal auditing is applied by listed companies on the stock exchange by law, because they have large cash flow and are more susceptible to fraud. For this reason we decided to conduct our research on these companies, regardless of their business sector of activity. By using this target population, useful conclusions can be drawn for the proper use of internal auditing in fraud detection. For our empirical research an online questionnaire was created, which was sent to companies listed in the Athens Stock Exchange. The questions included in the questionnaire were of closed type, and in particular on a five-level Likert scale. The respondents were asked to state their degree of agreement or disagreement on a number of questions regarding the subject of the internal auditing and fraud detection.
The questionnaire was divided into five sections. The first section examines the demographics of the respondents. The second section refers to the detection of fraud, the third section to internal audit effectiveness, the fourth section to the internal auditor responsibility and the fifth section to internal auditor training. The questionnaires were sent via email. In total, 207 questionnaires were sent and 112 complete questionnaires were received, representing a response rate of 54.10%. To increase response rate, three reminders were sent to each target respondent. The first was after one week from the initial email posting, the second after two weeks from the initial posting and the third after three weeks from the initial email posting. The collection of questionnaires began on August 21, 2017, and completed on the September 22, 2017. The descriptive statistics of the final sample are presented in Table 1 . 
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The quality of a questionnaire is generally measured by conducting validity and reliability analysis. According to Hair et al. (1995) validity is the degree to which a measure accurately represents what it is supposed to. Reliability analysis indicates the extent to which repeating the same survey procedure yields the same results (Carmines and Zeller, 1979) . Regarding the validity of our questionnaire, we used construct validity, because we want to focus on the convergence between the items included in the questionnaire and how these items can be separated and reorganized in new constructs that can accurately measure different theoretical aspects (Forza, 2002) .
The most common method in examining construct validity is the use of factor analysis (Nunnaly, 1978; Saraph et al., 1989) . There are two types of factor analysis, exploratory factor analysis and confirmatory factor analysis. In this research, we are going to use exploratory factor analysis because our questionnaire has not been previously validated by other researchers. Thus, exploratory factor analysis will allow us to better understand the structure of our variables, to measure the accuracy of our survey results. Moreover, it will help us to reorganize our initial variables, into a new set of variables, which will make the original information more manageable (Field, 2013) . Finally, in order to test our hypotheses we develop the following dependency model FD = ƒ (IAE, IAR, IAT)
The above model was empirically estimated using the following equation:
Where FD i is the Fraud Detection variable; IAE is refers to Internal Audit Efficiency; IAR i represents the Internal Auditor Responsibility variable; andsIAT is refers to Internal Auditor Training. The above model was empirically tested using linear regression analysis and estimated using the ordinary least squares methodology.
Findings
Descriptive statistics
The first set of questions in the questionnaire refers to questions that measure the detection of fraud (Table 2 ). We can observe that detection of unauthorized transactions, employ fraud, and falsifying of financial statements are controlled at a high degree. However, regarding false valuation of company assets we see that detection levels are not that high. The second set of questions measures internal audit effectiveness. According to the results shown in Table 3 , there is a high level regarding the disciplinary consequences to the perpetrators of fraud. Also majority of the respondent agree that that the internal auditing system improve the operation of their business while it prevents mistakes and helps them to effectively detect fraud. The next set of questions measure the responsibility of the internal auditor. As it is depicted in Table 4 , majority of the respondents agree that the internal auditor has full access to the business records and that errors are reported directly to the administration of the company. Finally, the last set of questions relates to the training of internal auditors. It is noted that internal auditors are often trained on a high scale and are considered to be experienced as they are certified internal auditors and follow international control standards (Table 5 ). 
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Validity and reliability assessment results
In order to conduct factor analysis we must check the appropriateness of the data collected. First, the size of our sample must be sufficient in order to conduct factor analysis. Hair et al. (1995) suggest that the observations must be at least five times as many as there are variables. The adequacy of sampling is also determined by the Kaiser-Meyer-Olkin's (KMO). KMO values around 0.6 are considered mediocre, values around 0.7 middling, and values around 0.8 or more meritorious (Field, The effect of internal audit effectiveness, auditor responsibility and training in fraud detection 2013). Regarding our sample size (n=112), we adopt Hair's rule for the number of observations to be five times the number of variables in the initial structure. Moreover, the Kaiser-Meyer-Olkin Measure of Sampling Adequacy is 0.803 which indicates high sampling adequacy.
Second, we must check for correlations between the variables. Correlations have to be high (above 0.3), but not too high (for example above 0.8). Also, examining the significance of Barllett's test of sphericity can help us assess the overall significance of the correlation matrix. Finally, assessing multicollinearity between the variables (because the correlations must not be very high), can be conducted by looking at the determinant in the correlation matrix (R-matrix). The determinant must be above 0.00001 in order to denote the absence of multicollinearity between the variables. Table 6 shows that the majority of correlations are above 0.3 and at the same time not above 0.7 which means that factor analysis will be able to extract reliable factors. Finally, Barllett's test of sphericity is significant (p<=0.000) and the Determinant is above the critical value of 0.000, which indicate the absence of multicollinearity between the variables.
Since the above criteria have been met, we can proceed with the extraction of the factors. Regarding the extraction method, there are several ways to extract factors. The most common are Principal Component Analysis (PCA) and Principal Axis Factoring (PAF). In this study, we are going to use PAF. Although, the differences between PCA and PAF are not significant (Williams et al., 2010; Thomson, 2004) , PAF only can "estimate the underlying factors and it relies on various assumptions for these estimates to be accurate. PCA is concerned only with establishing which linear components exist within the data and how a particular variable might contribute to that component" (Field, 2013) . The effect of internal audit effectiveness, auditor responsibility and training in fraud detection Finally, after the factors have been extracted we can "calculate the degree to which variables load on these factors" (Field, 2013) or the "factor loadings". In examining the factors extracted, some of the variables will have higher factor loadings on a specific factor and smaller loadings on other factors. Regarding the value of factor loadings, values of 0.45 or above are considered to be high enough to be included in a factor (Hair et al., 1995) . However, the fact that the same variable has factor loadings in different factors often makes the interpretation of the factor analysis result difficult (Field, 2013) . For that reason, before extracting the factors, we must decide the rotation methodology that we will use in our analysis. The rotation of the factors helps us to better interpret the results of the factor analysis. In this study, we will use the Varimax rotation. In Table 7 we can see the results of the factor analysis. In Table 8 we can see the factors as they have been constructed after the analysis.
Regarding the reliability of our survey instrument, we used the internal consistency method. Internal consistency of a structure is measured with the Cronbach alpha coefficient (Cronbach, 1951) . According to Nunnally (1978) , the construct's Cronbach alpha coefficient should be over 0,800 in order for the construct to yield reliable results. Also, the item-related Cronbach alpha coefficients should be lower than the construct's total Cronbach alpha. A higher item-related Cronbach alpha coefficient means that if the specific item is removed from the construct, then the reliability of the construct will increase. Internal consistency for our factor is depicted in Table 8 . As we can observe, the item-related Cronbach alpha coefficients of each variable construct are lower than the construct's total Cronbach alpha. Therefore, we can consider the factors extracted to be reliable. 
Regression analysis
In order to calculate our regression variables we used the mean value of the items included in each factor. The descriptive statistics for our regression variables are
The effect of internal audit effectiveness, auditor responsibility and training in fraud detection presented in Table 9 . In order to estimate the regression model, several statistical assumptions of the regression analysis were used. Regarding normality, we applied the Kolmogorov-Smirnov test which showed us that the variables generally do not follow a normal distribution. However, according to Gallego-Alvarez (2012) and Lumley et al. (2002) Regarding the explanatory power of our model has R 2 value of 0.367 for a confidence level of 99% (p < 0.01). The results from the regression analysis, using the ordinary least squares methodology, are presented in Table 10 . For a confidence level of 99%, internal audit effectiveness, internal auditor responsibility and internal auditor training have positive and statistically significant effect fraud detection. These results allow us to accept hypothesesH 1 , H 2 and H 3 .
Conclusion and recommendations
During economic crisis, companies are more vulnerable to fraud. People who resort to fraud usually work in the company and are either member of the administration or employees. The incentives that drive them into fraud act are usually the economic benefits that can be earned by falsifying financial statements misevaluating company assets, which often leads to higher bonuses or either types of economic incentives. Moreover, it has also been noticed that there are cases where fraud relates to the failure of the auditors to identify errors in financial statements. That is why the active role of internal auditors in detecting infringements is very important. In order to prevent such actions, each company must create a positive internal audit environment, establish a strong internal auditing system, hire experienced and trusted staff as internal auditors, and continuously train its staff to recognize and detect possible fraud, by developing various prevention strategies. Based on the research presented in the literature review, it is noted that in a company, fraud detection and auditing of corporate activities through the internal audit department is an important part for the proper and continuous operation of the company. There are many companies that have been victims of fraud and the cost of recovering is often high. In order for a company to secure its financial data, it must have an effective control system in order to identify and limit irregularities. A well-trained and experienced auditor can detect misconduct and violations that occur within the company, by using various techniques that can facilitate this control.
The empirical research conducted to investigate fraud detection through internal audit was conducted through a questionnaire sent to companies listed in the Athens Stock Exchange. Data was analyzed through the SPSS statistical package software to verify the interaction of the dependent variable and the independent variables. The dependent variable was the detection of fraud and the independent variables were internal auditing, internal auditor responsibility and internal auditor training. Our analysis shows that audit effectiveness, auditor responsibility and auditor training affect positively and significantly the detection of fraud. These results also agree with the results of the research analyzed in the literature review and especially with the research by Krambia-Kapardis and Papastergiou (2016) who point out the importance of internal audit in the detection of fraud by companies that have been victims of fraud. The first hypothesis suggesting that internal audit effectiveness positively influences fraud identification is consistent with the research by Carcello et al. (2005) and Omoteso and Obalola (2014) who have identified the importance of internal auditing for overseeing business movements and detecting fraud. In addition, the effectiveness of internal audit and its role in identifying fraud has also been examined in the research by Omoteso and Obalola (2014) and Muhtaseb and Yang (2008) who have shown that a correct effective control system can detect fraud. Furthermore, the internal auditor and his sense of responsibility plays an important role in identifying fraud as shown in previous research by Vanasco (1998) and Hillison et al.(1999) where the internal auditor is examined as the head of an anti-fraud entity. Finally, the last hypothesis concerning the internal auditor's educational training in fraud detection is also supported by the research of Zanzig and Flesher (2011) and Bierstaker et al. (2012) that training facilitates the work of the internal auditor.
Our results have practical implications both for business and policy makers. Regarding business, the fact that internal auditor responsibility positively affects the detection of fraud, opens a new path for company owners and human resource managers as it is important when hiring an internal auditor to examine whether he has specific traits that can enhance his ability to detect fraud. Moreover, companies could invest in training their internal auditors not only in the established audit procedures but also in developing their sense of responsibility regarding the internal audit procedures. Regarding policy makers, the fact that internal audit effectiveness positively affects fraud detection should motivate the adoption of legislation that promotes the use of internal audit in business and offers incentives for accountants and audit practitioners to enhance their abilities for fraud detections. These incentives could take the form of seminars or workshops that could be partially funded by the ministry of economics or other relevant government departments. Also collaborative workshops between internal private auditors and external public auditors could provide the basis for developing more effective auditing procedures which could facilitate the work of both internal and external auditors.
Our research has a number of constrains. The main limitation is the limited target population of the investigation. Accordingly, the number of respondents to the questionnaire can also be considered limited in relation to other studies. An important limitation also involves company employees' responses which are based on their views, without it being clear if these views were objective and unbiased. It is proposed to carry out further research to analyze the above relationships and to understand the important role of internal auditing in the detection of fraud. Due to the limited target population, this research could take the form of a case study of specific companies and how they implement internal audit procedures. Such a methodology, although it does not offer generalized results, it could shed light on the specific factors that can help companies to detect fraud and to implement prevention as well as recovery processes against it.
